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nuviWHi  mr  producing  iiquio  lemiisers  in  mgn-concentratlon  solution,  and  the  fertilisers  obtainable  by  the  process. 
@  The  process  for  producing  liquid  fertilisers  in  high- 
concentration  solution,  is  characterised  by  reacting,  under 
temperature  and  pH  control,  thermic  polyphosphoric  acid 
with  potassium  hydroxide  solution,  to  obtain  a  potassium 
polyphosphate  solution  which  reacts  with  ammonium  poly- 
phosphate  to  give  a  ternary  solution  of  ammonia  nitrogen, 
phosphoric  anhydride  in  ortho  and  polyphosphatic  form, 
and  potassium  hydroxide,  water  being  added  in  the  quantity 
required  by  the  fertiliser  composition  to  be  obtained. 
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This   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   for   p r o d u c i n g  

l i q u i d   f e r t i l i s e r s   in  h i g h - c o n c e n t r a t i o n   s o l u t i o n ,   and  t h e  

f e r t i l i s e r s   o b t a i n a b l e   by  the  p r o c e s s .  

-  F e r t i l i s e r s   are  known  c o n s i s t i n g   of  a  t e r n a r y  

5  s o l u t i o n   of  n i t r o g e n ,   p h o s p h o r u s   and  p o t a s s i u m   in  v a r i o u s  

p e r c e n t a g e s .   They  are   g e n e r a l l y   d i s t r i b u t e d   over   the  s o i l   by 

c o n v e n t i o n a l   d i s t r i b u t i n g   m a c h i n e s   such  as  pumps  f i t t e d   w i t h  

a  s p r a y e r   bar ,   and  e n a b l e   f e r t i l i s i n g ,   d e w e e d i n g ,  

g e o d i s i n f e s t a t i o n   a n d / o r   o t h e r   a n t i p a r a s i t i c   t r e a t m e n t s   t o  

0  be  c a r r i e d   out  in  a  s i n g l e   p a s s a g e   wi th   c o n t r o l l e d   a n d  

p r e d e t e r m i n e d   u n i f o r m   d i s t r i b u t i o n .   However,   a  s e r i o u s  

d rawback   of  known  l i q u i d   f e r t i l i s e r s   is  the  r a t h e r   low  l i m i t  

to  t h e i r   o b t a i n a b l e   maximum  c o n c e n t r a t i o n   ( a b o u t   25%) .  

A l though   t h i s   g e n e r a l l y   r e p r e s e n t s   a  s o m e w h a t  

5  s e r i o u s   p rob lem  in  t h a t   i t   r e s u l t s   in  high  s t o r a g e   a n d  

h a n d l i n g   c o s t s   for   volumes  which  become  g r e a t e r   the  q u a n t i t y  

of  f e r t i l i s e r   to  be  d i s t r i b u t e d ,   i t   r e p r e s e n t s   an  even  more  

s e r i o u s   p rob lem  where  the  f e r t i l i s e r   is  to  be  d i s t r i b u t e d   by 

h e l i c o p t e r ,   b e c a u s e   of  the  g r e a t e r   c o s t s   i n v o l v e d   in  t h i s  

0  d i s t r i b u t i o n   s y s t e m .  

It   is  p o s s i b l e   to  i n c r e a s e   the  f e r t i l i s e r  

c o n c e n t r a t i o n   by  u s ing   s u s p e n s i o n s   i n s t e a d   of  s o l u t i o n s .   I n  

t h i s   manner  i t   is  p o s s i b l e   to  r each   c o n c e n t r a t i o n   v a l u e s   o f  

i  — 
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I  

50-60%,  but  with  o t h e r   c o n s i d e r a b l e   l i m i t a t i o n s ,   in  t h a t :  

-  s p e c i a l   equ ipmen t   o t h e r   than  pumps  wi th   a  s p r a y e r   bar  h a s  

to  be  used  for   t h e i r   d i s t r i b u t i o n ,  

-  s p e c i a l   t anks   p r o v i d e d   wi th   a  mixe r ,   which  i n t e r   a l i a  

5  j  r e s u l t s   in  energy   c o n s u m p t i o n ,   have  to  be  used  for   t h e i r  

s t o r a g e ,  

-  the  s u s p e n s i o n s   have  to  be  used  w i t h i n   a  very   s h o r t   t i m e  

(3  or  4  days  at  the  most )   from  t h e i r   p r e p a r a t i o n ,  

-  p o l l u t i o n   is  c aused   b e c a u s e   of  the  l o s s   of  abou t   50%  o f  

10  the  d i s t r i b u t e d   p r o d u c t   by  l i x i v i a t i o n   and  s o l i d  

f o r m a t i o n   by  the  s o i l ,  

-  the  f e r t i l i s e r   c a n n o t   be  mixed  wi th   the  h e r b i c i d e   a n d  

i n s e c t i c i d e   ( t h e s e   hav ing   to  be  d i s t r i b u t e d   w i t h  

s u b s e q u e n t   p a s s a g e s ) ,   and  t h e i r   d i s t r i b u t i o n   b e c o m e s  

15  n o n - u n i f o r m   and  i n c o n t r o l l a b l e .  

In  a d d i t i o n   known  t e r n a r y   f e r t i l i s e r s ,   w h e t h e r   i n  

s o l u t i o n   or  s u s p e n s i o n   form,  c o n t a i n   p o t a s s i u m   in  the  f o r m  

of  c h l o r i d e   or  s u l p h a t e ,   and  t h i s   r e p r e s e n t s   a  s e r i o u s  

drawback   in  t h a t   c h l o r i n e   and  s u l p h u r   are   p o i s o n o u s   t o  

20  c rops   . 

The  o b j e c t   of  the  i n v e n t i o n   is  to  p r o d u c e  

f e r t i l i s e r s   having   the  m e r i t s   of  known  f e r t i l i s e r s   both  i n  

s o l u t i o n   and  in  s u s p e n s i o n   form,  but  which  at  the  same  t i m e  

-  2  -  
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3  

o b v i a t e   t h e i r   d r a w b a c k s .  

This   o b j e c t   is  a t t a i n e d   a c c o r d i n g   to  the  i n v e n t i o n  

by  a  p r o c e s s   for   p r o d u c i n g   l i q u i d   f e r t i l i s e r s   i n  

h i g h - c o n c e n t r a t i o n   s o l u t i o n ,   c h a r a c t e r i s e d   by  r e a c t i n g ,  

5  under   t e m p e r a t u r e   and  pH  c o n t r o l ,   t h e r m i c   p o l y p h o s p h o r i c  

ac id   wi th   p o t a s s i u m   h y d r o x i d e   s o l u t i o n ,   to  o b t a i n   a  

p o t a s s i u m   p o l y p h o s p h a t e   s o l u t i o n   which  r e a c t s   wi th   ammonium 

p o l y p h o s p h a t e   to  g ive   a  t e r n a r y   s o l u t i o n   of  ammonia  n i t r o g e n  

p h o s p h o r i c   a n h y d r i d e   in  o r t h o   and  p o l y p h o s p h a t i c   form,  a n d  

1  0  p o t a s s i u m   h y d r o x i d e ,   wa t e r   be ing   added  in  the  q u a n t i t y  

r e q u i r e d   by  the  f e r t i l i s e r   c o m p o s i t i o n   to  be  o b t a i n e d .  

A c c o r d i n g   to  the  i n v e n t i o n ,   the  a f o r e s a i d   r e a c t i o n s  

can  be  c o n d u c t e d   in  a  v e s s e l   in  which  a  t h e r m a l   b u f f e r   h a s  

been  p r e v i o u s l y   c r e a t e d .  

15  With  the  p r o c e s s   of  the   i n v e n t i o n ,   f e r t i l i s e r s   c a n  

be  o b t a i n e d   c o n s i s t i n g   of  an  aqueous   s o l u t i o n   of  ammonia  

n i t r o g e n ,   p h o s p h o r i c   a n h y d r i d e   in  o r t h o   and  p o l y p h o s p h a t i c  

form,  and  p o t a s s i u m   h y d r o x i d e .  

A  p r e f e r r e d   embodiment   of  the  p r e s e n t   i n v e n t i o n   i s  

2 0 d e s c r i b e d   in  d e t a i l   h e r e i n a f t e r   wi th   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d rawing   which  shows  a  b lock   d i a g r a m   of  a  p l a n t  

fo r   i m p l e m e n t i n g   the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n .  

As  shown  on  the  d r a w i n g ,   to  imp lemen t   the  p r o c e s s  

■  j  -  
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a c c o r d i n g   to  the  i n v e n t i o n   a  p l a n t   is  used  c o m p r i s i n g   t h r e e  

t anks   1  ,  2  and  3  for   p o l y p h o s p h o r i c   a c i d ,   p o t a s s i u m  

h y d r o x i d e   s o l u t i o n   and  ammonium  p o l y s p h o s p h a t e   r e s p e c t i v e l y .  

The  p o l y p h o s p h o r i c   ac id   is  of  " t h e r m i c "   t ype ,   i e  

5  with  a  p h o s p h o r i c   a n h y d r i d e   c o n t e n t   of  be tween  56  and  85%. 

The  t anks   1  ,  2  and  3  are  c o n n e c t e d   to  a  s i n g l e  

r e a c t o r   4  by  pumps  5,  5,  7  r e s p e c t i v e l y ,   and  by  way  o f  

c o n v e n t i o n a l   s h u t - o f f   and  c o n t r o l   v a l v e   a s s e m b l i e s   8,  9,  1 0 .  

A  wa te r   feed  p ipe   11  a l so   p r o v i d e d   w i t h  

10  c o n v e n t i o n a l   s h u t - o f f   and  c o n t r o l   v a l v e   a s s e m b l i e s   12  i s  

c o n n e c t e d   to  the  s a i d   r e a c t o r   4.  The  r e a c t o r   4  is  p r o v i d e d  

wi th   a  s t i r r e r   13  and  a  c o o l i n g   sys tem  14  for   r emoving   t h e  

heat   g e n e r a t e d   by  the  e x o t h e r m i c   r e a c t i o n ,   to  thus  m a i n t a i n  

the  t e m p e r a t u r e   of  the  o b t a i n e d   s o l u t i o n   w i t h i n  

15  p r e d e t e r m i n e d   l i m i t s .  

One  or  more  t anks   15  for   the  f i n a l   p r o d u c t   are  a l s o  

c o n n e c t e d   to  the  r e a c t o r   4 .  

G e n e r a l l y ,   a c c o r d i n g   to  the  p r o c e s s   of  t h e  

i n v e n t i o n ,   the  raw  m a t e r i a l s   ( " t h e r m i c "   p o l y p h o s p h o r i c   a c i d ,  

JO  p o t a s s i u m   h y d r o x i d e   and  ammonium  p o l y p h o s p a t e   )  c o n t a i n e d   i n  

the  t anks   1 , 2 ,   3  r e s p e c t i v e l y   are  fed  in  the  r e q u i r e d  

q u a n t i t i e s   i n t o   the  r e a c t o r   4  i n t o   which  wa te r   is  a l s o   f e d .  

Water  is  f i r s t l y   fed  i n t o   the  r e a c t o r ,   f o l l o w e d   by 

■  4  -  
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c a u s t i c   p o t a s h   and  ac id   in  s t o i c h i o m e t r i c   q u a n t i t y ,   a n d  

ammonium  p o l y p h o s p h a t e .   The  p o t a s s i u m   h y d r o x i d e   s o l u t i i o n  

r e a c t s   wi th   the  p o l y p h o s p h o r i c   ac id   to  form  an  a q u e o u s  

p o t a s s i u m   p o l y p h o s p h a t e   s o l u t i o n   c o m p r i s i n g   h y d r a t e d  

5  p o t a s s i u m   o r t h o p h o s p h a t e   ,  h y d r a t e   p o t a s s i u m   p y r o p h o s p h a t e  

and  t r i p o t a s s i u m   p h o s p h a t e .   As  the  p o t a s s i u m   p o l y p h o s p h a t e  

s o l u t i o n   fo rms ,   i t   r e a c t s   wi th   the  ammonium  p o l y p h o s p h a t e  

c o n t a i n e d   in  the  r e a c t o r   4  to  form  a  t e r n a r y   s o l u t i o n   o f  

ammonia  n i t r o g e n ,   p h o s p h o r i c   a n h y d r i d e   in  o r t h o   a n d  

10  p o l y p h o s p h a t i c   form  and  p o t a s s i u m   h y d r o x i d e ,   as  a  b l e n d .  

The  r e a c t i o n   be tween   the  p o l y p h o s p h o r i c   ac id   a n d  

p o t a s s i u m   h y d r o x i d e   is  s t r o n g l y   e x o t h e r m i c .   However  t o  

p r e v e n t   the  heat   of  r e a c t i o n   d e c o m p o s i n g   the  ammonium 

p o l y p h o s p h a t e   at  high  t e m p e r a t u r e   and  c a u s i n g   l o s s   of  w a t e r  

15  and  ammonia  by  e v a p o r a t i o n ,   thus   a l t e r i n g   the  f i n a l   p r o d u c t  

c o n c e n t r a t i o n ,   the  c o o l i n g   sys t em  14  is  p r o v i d e d   to  keep  t h e  

t e m p e r a t u r e   w i t h i n   the  r e a c t o r   4  at  the  r e q u i r e d   v a l u e .  

Moreover ,   in  o r d e r   to  p r e v e n t   the  f o r m a t i o n   o f  

s o l u b l e   s a l t s   in  the  r e a c t i o n   be tween   p o t a s s i u m   h y d r o x i d e  

20  and  p o l y p h o s p h o r i c   a c i d ,   a  pH  c o n t r o l   sys tem  is  p r o v i d e d   t o  

m a i n t a i n   the  pH  w i t h i n   the  r e a c t o r   4  at  be tween   6  and  8 .  

F i n a l l y ,   the  r e a c t i o n   is  i n i t i a t e d   a f t e r   c r e a t i n g  

w i t h i n   the  r e a c t o r   4  a  t h e r m a l   b u f f e r   which  can  c o n s i s t  

■  5  -  
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e i t h e r   of  wa te r   i t s e l f   or  of  a  c e r t a i n   q u a n t i t y   of  the  f i n a l  

p r o d u c t   to  be  o b t a i n e d .  

In  a l l   c a s e s ,   the  f i n a l   p r o d u c t   o b t a i n e d   is  a  

t e r n a r y   s o l u t i o n   of  n i t r o g e n ,   p h o s p h o r u s   and  p o t a s s i u m   o f  

5  high  c o n c e n t r a t i o n   (up  to  about   50%)  which  can  be  e x p r e s s e d  

in  the  form  (N.P .K.   ),  in  which  N,  P  and  K  are   whole  n u m b e r s  

i n d i c a t i n g   the  p e r c e n t a g e   of  the  c o r r e s p o n d i n g   s u b s t a n c e s  

n i t r o g e n ,   p h o s p h o r i c   a n h y d r i d e   and  p o t a s s i u m   h y d r o x i d e   i n  

the  s o l u t i o n .  

10  The  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   d e s c r i b e d  

h e r e t o f o r e   e n a b l e s   l i q u i d   f e r t i l i s e r s   to  be  o b t a i n e d   w h i c h  

are  much  more  a d v a n t a g e o u s   than  known  l i q u i d   f e r t i l i s e r s  

both  of  the  s o l u t i o n   and  of  the  s u s p e n s i o n   t y p e .  

Compared  wi th   the  f o r m e r ,   the  l i q u i d   f e r t i l i s e r  

15  o b t a i n a b l e   by  the  p r o c e s s   . a c c o r d i n g   to  the  i n v e n t i o n   can  be  

p r o d u c e d   in  a  much  h i g h e r   c o n c e n t r a t i o n   (  c u r r e n t l y   up  t o  

50%),  thus   r e d u c i n g   s t o r a g e ,   t r a n s p o r t   and  d i s t r i b u t i o n  

c o s t s   ^o r   equa l   amounts  of  f e r t i l i s e r   to  be  d i s t r i b u t e d .  

Compared  wi th   the  l a t t e r ,   i t   has  a l l   the  a d v a n t a g e s  

20  of  a  f e r t i l i s e r   in  s o l u t i o n   over   f e r t i l i s e r s   in  s u s p e n s i o n ,  

and  in  p a r t i c u l a r :  

-  easy  d i s t r i b u t i o n ,  

-  e l i m i n a t i o n   of  s p e c i a l   s t o r a g e   t anks   p r o v i d e d   w i t h  

-  6  -  
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m ixe r s   , 

-  u s a b i l i t y   of  the  f e r t i l i s e r   even  a f t e r   a  l e n g t h y   p e r i o d  

f o l l o w i n g   i t s   p r e p a r a t i o n ,  

-  the  p o s s i b i l i t y   of  mix ing   the  f e r t i l i s e r   with  t h e  

5  h e r b i c i d e   and  i n s e c t i c i d e   to  a l l ow  a  s i n g l e   o v e r a l l  

t r e a t m e n t   of  the  s o i l ,   with  u n i f o r m   and  c o n t r o l l e d  

d i s t r i b u t i o n .  

F i n a l l y ,   compared  wi th   both  t y p e s ,   the  f e r t i l i s e r  

o b t a i n a b l e   by  the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   has  t h e  

0  i m p o r t a n t   a d v a n t a g e   of  c o n t a i n i n g   p o t a s s i u m   in  the  form  o f  

h y d r o x i d e ,   ie  n e i t h e r   as  c h l o r i d e   not  as  s u l p h a t e .  

C o n s e q u e n t l y   n e i t h e r   c h l o r i n e   nor  s u l p h u r   are  fed  i n t o   t h e  

s o i l ,   t h e s e   r e p r e s e n t i n g   a  p o t e n t i a l   dange r   to  c r o p s .  

The  f o l l o w i n g   examples   w i l l   f u r t h e r   c l a r i f y   t h e  

1  5  i n v e n t i o n .  

EXAMPLE  1  -  P r o d u c t i o n   of  f e r t i l i s e r   3 . 2 1 . 2 1  

The  f e r t i l i s e r   3 .21 .21   c o n s i s t s   of  a  t e r n a r y   s o l u t i o n   o f  

n i t r o g e n ,   p h o s p h o r u s   and  p o t a s s i u m   hav ing   the  f o l l o w i n g  

c o m p o s i t i o n   (by  w e i g h t ) :  

20  N i t r o g e n   3% 

P h o s p h o r i c   a n h y d r i d e   21% 

P o t a s s i u m   h y d r o x i d e   21% 

The  f o l l o w i n g   were  fed  i n t o   a  r e a c t o r   in  o r d e r   to  p r o d u c e  
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i t :  

Water  75.8  kg 

48%  p o t a s s i u m   h y d r o x i d e   s o l u t i o n   438  kg 

58%  p o t a s s i u m   p o l y p h o s p h o r i c   ac id   186.2  kg 

5  Ammonium  p o l y p h o s p a t e   ( 1 0 . 3 4 . 0 )   300  k g .  

As  the  c o n s t i t u e n t s   were  fed  in  the  s t a t e d   o r d e r  

i n t o   the  r e a c t o r   they  were  mixed,   the  t e m p e r a t u r e   b e i n g  

s i m u l t a n e o u s l y   c o n t r o l l e d   at  a round   ambien t   t e m p e r a t u r e .  

On  t e r m i n a t i o n   of  the  r e a c t i o n ,   1000  kg  of  t e r n a r y  

10  f e r t i l i s e r   3 . 21 .21   were  o b t a i n e d .  

EXAMPLE  2  -  P r o d u c t i o n   of  f e r t i l i s e r   3 . 2 6 . 1 8  

The  f o l l o w i n g   were  fed  i n t o   the  r e a c t o r :  

Water  69.9  kg 

48%  p o t a s s i u m   h y d r o x i d e   s o l u t i o n   375  kg 

15  58%  t h e r m i c   p o l y p h o s p h o r i c   a c i d   255.1  kg 

Ammonium  p o l y s p h o s p h a t e   ( 1 0 . 3 4 . 0 )   300  kg 

On  t e r m i n a t i o n   of  the  r e a c t i o n ,   1000  kg  of  t e r n a r y  

f a r t i l i s e r   3 . 2 5 . 1 8   were  o b t a i n e d .  

EXAMPLE  3  -  P r o d u c t i o n   of  f e r t i l i s e r   3 . 1 8 . 2 0  

20  The  f o l l o w i n g   were  fed  i n t o   the  r e a c t o r :  

Water  149.5  kg 

48%  p o t a s s i u m   h y d r o x i d e   s o l u t i o n   416  kg 

58%  t h e r m i c   p o l y p h o s p h o r i c   a c i d   134.5  kg  

-  8  -  
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Ammonium  p o l y p h o s p h a t e   ( 1 0 . 3 4 . 0 )   300  kg 

On  t e r m i n a t i o n   of  the  r e a c t i o n ,   1000  kg  of  t e r n a r y  

f e r t i l i s e r   3 . 1 8 . 2 0   were  o b t a i n e d .  

EXAMPLE  4  -  P r o d u c t i o n   of  f e r t i l i s e r   0 . 1 3 . 1 7  

5  The  f o l l o w i n g   were  fed  i n t o   the  r e a c t o r :  

Water  420  kg 

48%  p o t a s s i u m   h y d r o x i d e   s o l u t i o n   355  kg 

58%  p o l y p h o s p h o r i c   ac id   225  k g .  

On  t e r m i n a t i o n   of  the  r e a c t i o n ,   1000  kg  of  b i n a r y   f e r t i l i s e r  

10  0 . 1 3 . 1 7   were  o b t a i n e d .  

-  9  -  
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C L A I M S  

1  •  A  p r o c e s s   for   p r o d u c i n g   l i q u i d   f e r t i l i s e r s   i n  

h i g h - c o n c e n t r a t i o n   s o l u t i o n ,   c h a r a c t e r i s e d   by  r e a c t i n g ,  

under   t e m p e r a t u r e   and  pH  c o n t r o l ,   t h e r m i c   p o l y p h o s p h o r i c  

5  ac id   with  p o t a s s i u m   h y d r o x i d e   s o l u t i o n ,   to  o b t a i n   a  

p o t a s s i u m   p o l y p h o s p h a t e   s o l u t i o n   which  r e a c t s   wi th   ammonium 

p o l y p h o s p h a t e   to  g ive   a  t e r n a r y   s o l u t i o n   of  ammonia  

n i t r o g e n ,   p h o s p h o r i c   a n h y d r i d e   in  o r t h o   and  p o l y p h o s p h a t i c  

form,  and  p o t a s s i u m   h y d r o x i d e ,   wa t e r   be ing   added  in  t h e  

10  q u a n t i t y   r e q u i r e d   by  the  f e r t i l i s e r   c o m p o s i t i o n   to  b e  

o b t a i n e d .  

2.  A  p r o c e s s   as  c l a i m e d   in  c l a im  1,  c h a r a c t e r i s e d   i n  

t h a t   the  r e a c t i o n s   are  c o n d u c t e d   in  a  r e a c t o r ,   in  which  a  

t h e r m a l   b u f f e r   has  been  p r e v i o u s l y   c r e a t e d .  

15  3.  A  p r o c e s s   as  c l a i m e d   in  c l a im   2,  c h a r a c t e r i s e d   by  

c r e a t i n g   a  t h e r m a l   b u f f e r   in  the  r e a c t o r   by  means  of  w a t e r .  

4«  A  p r o c e s s   as  c l a i m e d   in  c l a im   2,  c h a r a c t e r i s e d   by  

c r e a t i n g   a  t h e r m a l   b u f f e r   in  the  r e a c t o r   by  means  of  a  

p r e d e t e r m i n e d   q u a n t i t y   of  the  f i n a l   p r o d u c t   to  be  o b t a i n e d .  

20  5.  A  p r o c e s s   as  c l a i m e d   in  c l a im  1,  c h a r a c t e r i s e d   by 

f e e d i n g   w a t e r ,   p o t a s s i u m   h y d r o x i d e   s o l u t i o n ,   t h e r m i c  

p o l y p h o s p h o r i c   ac id   and  ammonium  p o l y p h o s p h a t e   i n t o   t h e  

r e a c t o r   in  the  s t a t e d   o r d e r   under   s t i r r i n g .  

i  -  
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°*  A  p r o c e s s   as  c l a i m e d   in  c l a im  1,  c h a r a c t e r i s e d   by 

m a i n t a i n i n g   the  pH  at  be tween   6  and  8 .  

7*  A  l i q u i d   f e r t i l i s e r   in  h i g h - c o n c e n t r a t i o n   s o l u t i o n  

o b t a i n a b l e   by  the  p r o c e s s   c l a i m e d   in  one  or  more  of  c l a i m s   1 

5  to  6,  c h a r a c t e r i s e d   by  c o n s i s t i n g   of  an  aqueous   s o l u t i o n   o f  

ammonia  n i t r o g e n ,   p h o s p h o r i c   a n h y d r i d e   in  o r t h o   a n d  

p o l y p h o s p h a t i c   form,  and  p o t a s s i u m   h y d r o x i d e .  

8-  A  f e r t i l i s e r   as  c l a i m e d   in  c l a im  7,  c h a r a c t e r i s e d  

by  be ing   of  the  3 . 2 1 . 2 1 .   t y p e ,   in  which  the  f i r s t   n u m b e r  

I0  e x p r e s s e s   the  p e r c e n t a g e   of  ammonia  n i t r o g e n   in  t h e  

s o l u t i o n ,   the  second  number  e x p r e s s e s   the  p e r c e n t a g e   o f  

p h o s p h o r u s   in  the  form  of  p h o s p h o r i c   a n h y d r i d e   in  o r t h o   a n d  

p o l y p h o s p h a t i c   form,  and  the  t h i r d   number  e x p r e s s e s   t h e  

p e r c e n t a g e   of  p o t a s s i u m   in  the  form  of  p o t a s s i u m   h y d r o x i d e .  

1  5  9.  A  f e r t i l i s e r   as  c l a i m e d   in  c l a i m s   7  and  8 ,  

c h a r a c t e r i s e d   by  be ing   of  the  3 . 2 5 . 1 8 .   type  where  t h e  

i n d i c a t e d   v a l u e s   have  the  a f o r e s a i d   m e a n i n g .  

10-  A  f e r t i l i s e r   as  c l a i m e d   in  c l a i m s   7  and  8 ,  

c h a r a c t e r i s e d   by  be ing   of  the  3 . 1 8 . 2 0 .   type  where  t h e  

20  i n d i c a t e d   v a l u e s   have  the  a f o r e s a i d   m e a n i n g .  

11  •  A  f e r t i l i s e r   as  c l a i m e d   in  c l a i m s   7  and  8 ,  

c h a r a c t e r i s e d   by  be ing   of  the  0 . 1 3 . 1 7 .   type  where  t h e  

i n d i c a t e d   v a l u e s   have  the  a f o r e s a i d   m e a n i n g .  

d  -  
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